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Unit Overview (Standards Coverage) 
Unit Standards Unit Focus Skills Overview Suggested Pacing 

Unit 1 ● 9.3.ST‐ET.4 Apply the 
elements of the design process. 

● 8.2.12.D.1 Design and create a 
prototype to solve a real world 
problem using a design 
process, identify constraints 
addressed during the creation 
of the prototype, identify 
trade-offs made, and present 
the solution for peer review. 

Advanced Mechanical Drafting ● 3D Drafting Tools 
● Mathematics 
● Measurement Techniques 

12-14 weeks 

Unit 2 ● 9.3.ST‐ET.4 Apply the 
elements of the design process. 

● 8.2.12.D.1 Design and create a 
prototype to solve a real world 
problem using a design 
process, identify constraints 
addressed during the creation 
of the prototype, identify 
trade-offs made, and present 
the solution for peer review. 

Architectural Drafting ● 3D Drafting Tools 
● Architectural 

Conceptualization 
● Mathematics 
● Measurement Techniques 

4-6 weeks 

Unit 3 ● 9.3.ST‐SM.1 Apply science 
and mathematics to provide 
results, answers and 
algorithms for engineering 
and technological activities.  

● 9.3.ST‐SM.4 Apply critical 
thinking skills to review 
information, explain statistical 
analysis, and to translate, 
interpret and summarize 
research and statistical data. 
 

Strength of Materials 
 
 

● Mathematics 
● Physics 

4-6 weeks 
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Unit 4 ● 9.3.IT‐PRG.6 Program a 
computer application using 
the appropriate programming 
language.  

● 9.3.ST‐ET.4 Apply the 
elements of the design process.  

● 9.3.ST.1 Apply engineering 
skills in a project that requires 
project management, process 
control and quality assurance.  

Simulation Tools ● 3D Drafting Tools 
● Mathematics 
● Measurement Techniques 

12-14 weeks 

 

This document outlines in detail the answers to the following four questions: 

1. What do we want our students to know? 

2. How do we know if they learned it? 

3. What do we do if they did not learn it? 

4. What do we do when they did learn it? 
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  Unit 1: Advanced Mechanical Drafting 
Content & Practice Standards (write in full) Interdisciplinary Standards for Practice Critical Knowledge & Skills 
● 9.3.ST‐ET.4 Apply the elements of the design 

process. 
● 8.2.12.D.1 Design and create a prototype to solve a 

real world problem using a design process, 
identify constraints addressed during the creation 
of the prototype, identify trade-offs made, and 
present the solution for peer review. 

● CRP11. Use technology to enhance productivity. 
● CRP2. Apply appropriate academic and technical 

skills. 

● 3D Drafting Tools 
● Mathematics 
● Measurement Techniques 

Unit 1: Advanced Mechanical Drafting 
Stage 1 – Desired Results 

U��� S������ C��� ��� S����������� M��������/R�������� (���� ���������) 
Unit 1 will cover advanced 3D Mechanical Drafting. Students will begin with 
learning how to use the Solidworks CAD software and the new tools it offers a 
designer. At the end of the unit, they will be able to generate Professional-level 3D 
models using a comprehensive set of tools. 
 

● Solidworks CAD software 
● Teacher-supplied instructions 
● Online tutorials 
● 3D Printers 
● Printed or built parts 

U������������� 
Lofts and Sweeps can be constrained using extra construction geometry to better fit the vision of the designer. 
Surface tools allow intricate control of the contours of a solid model. 
A designer must be able to work with featureless models in order to successfully complete a project. 
 
Students will know… Students will be able to… 
Students will know how to use the Multi-Body, Surface, and Sheet Metal tools 
within the Solidworks software. 
 

Students will be able to apply the new tools to successfully create Advanced Solids and 
Surfaces. 

Stage 2 – Assessment Evidence 
Performance Tasks: 
Students will create Advanced Lofts and Sweeps using proper dimensions and 
construction geometry. 
 
Students will work with Imported Solids and Surfaces in order to create new 
products. 
 
Students will build manufacturable Sheet Metal designs with the correct 
dimensions and radii. 

Other Evidence  (Alternate Assessments) : 
Group Participation 
 
Design Activities 

File Management 
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Stage 3 – Learning Plan 
Students will begin by reviewing the CAD tools of Solidworks. They are accustomed to using OnShape, so there will be an adjustment period despite the many similarities. 

Students will first learn the Multi-Body tools. They will learn how separate parts using Planes and how to manipulate these parts afterwards. They will also learn how to join them 
back together. The tools include: 

● Advanced Plane 
● Boolean 
● Split 
● Transform 
● Delete Part 
● Draft 

Students will next learn the Surface tools. These along with the Multi-Body tools will allow them to cut solids using Surfaces and create more complex contours. The tools include: 

● Thicken 
● Surface cuts 
● Move Face 
● Offset Surface 
● Delete Face 
● Fill 

Students will next move on to Advanced Lofts and Sweeps. They have learned these in Level 1, however they will now learn how to better control the contours. The tools include: 

● Guidelines 
● Paths 
● Profile Orientation 

The final section of this unit is on Sheet Metal design. The students will learn how to convert a part to a Sheet Metal part and how to design for manufacturability. The tools include: 

● Flange 
● Hem 
● Joint 
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Planned Differentiation & Interventions for Tiers I, II, III, ELL, 504s, SPED, and Gift & Talented Students 
• Rethink and revise.  Dig deeper into ideas at issue (through the faces of understanding).  Revise, rehearse, and refine, as needed.  Guide students in self-assessment and 
self-adjustment, based on feedback from inquiry, results, and discussion. 
 
• Evaluate understandings.  Reveal what has been understood through final performances and products.  Involve students in a final self-assessment to identify remaining questions, 
set future goals, and point toward new units and lessons. 
 
•Tailor (personalize) the work to ensure maximum interest and achievement.  Differentiate the approaches used and provide sufficient options and variety (without compromising 
goals) to make it most likely that all students will be engaged and effective. 
 
 
Gifted & Talented: 
Students can watch videos on how to do more advanced techniques on the software covered for this unit and refine their design activities. Alternatively, they can search for other 
types of software that can be used to complete their tasks. 

Tier I: 
Students can watch videos on how to do more advanced techniques on the software covered for this unit and refine their design activities. 
 

Tier II: 
Students in this tier will be given extra assistance through the use of dimension tips and guides. These students could receive extra dimensioning to further assist in the drawing of 
the part. 

Tier III: 
Students in this group will be retaught the lesson to focus more on the area where these students are struggling. These students could get parts drawn for them with a few missing 
lines or dimensions missing. 

ELL: 
Students will be allowed to ask their ESL teachers for help. They will also be given any materials in their native language. Most of the materials are only numbers, however the 
words will be translated. 

504s: 
Students in this group will get the modifications that are on their 504 plans such as preferential seating, extended testing, and completed guided notes. They may also be given more 
dimensions or views than the other students. 

SPED: 
Students in this group will get the modifications that are on their IEP plans such as preferential seating, extended testing, and completed guided notes. Their aid (if any) will also be 
given additional dimensions or views to better assist them. 
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Unit 2: Architectural Drafting 
Content & Practice Standards Interdisciplinary Standards for Practice Critical Knowledge & Skills 
● 9.3.ST‐ET.4 Apply the elements of the design 

process. 
● 8.2.12.D.1 Design and create a prototype to solve a 

real world problem using a design process, 
identify constraints addressed during the creation 
of the prototype, identify trade-offs made, and 
present the solution for peer review. 

● CRP11. Use technology to enhance productivity. 
● CRP2. Apply appropriate academic and technical 

skills. 

● 3D Drafting Tools 
● Architectural Conceptualization 
● Mathematics 
● Measurement Techniques 

Unit 2: Architectural Drafting 
Stage 1 – Desired Results 

U��� S������ C��� ��� S����������� M��������/R�������� (���� ���������) 
Unit 2 will cover Architectural Drafting. Students will begin by learning about 
basic Architectural concepts and designs. At the end of the unit, they will be able 
to generate dimensionally accurate plans from teacher-supplied drawings using 
Revit. 
 
 

 

U������������� 
Fully constraining sketches prevent incorrect schematics. 
Drafting in the correct order allows the designer to make the correct assumptions and build features off of one another. 
Architectural Drafting differs from Mechanical Drafting in both scope and result. 
 
Students will know… Students will be able to… 
Students will know how to use the Wall, Window, Roof, Component, and Door 
tools in the Revit software. 
 

Students will know how to build 3D and 2D Commercial and Residential plans using 
Industry-standard dimensions and practices. 

Stage 2 – Assessment Evidence 
Performance Tasks: 
Students will be able to create 3D models of houses, skyscrapers, and office 
buildings using Revit. 
 
Students will be able to match dimensions of a given schematic to ensure proper 
representation. 
 

Other Evidence  (Alternate Assessments) : 
What other means of assessment will be used throughout this unit? 
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Students will produce a design from research or from scratch of a creative and 
feasible house or building. 
 

Stage 3 – Learning Plan 
Students will begin with 2D sketches of layouts. They will learn how to set up a basic house with several rooms and entries. The tools include: 

● Exterior Walls 
● Interior Walls 
● Doors 
● Windows 

 
Students will continue with learning how to create multi-level houses with interior parts. The tools include: 

● Roofs 
● Floors 
● Stairs 
● Components 

 
Students will conclude by learning about Commercial buildings and the additional considerations needed. The tools include: 

● HVAC 
● Electrical 
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Planned Differentiation & Interventions for Tiers I, II, III, ELL, 504s, SPED, and Gift & Talented Students 
• Rethink and revise.  Dig deeper into ideas at issue (through the faces of understanding).  Revise, rehearse, and refine, as needed.  Guide students in self-assessment and 
self-adjustment, based on feedback from inquiry, results, and discussion. 
 
• Evaluate understandings.  Reveal what has been understood through final performances and products.  Involve students in a final self-assessment to identify remaining questions, 
set future goals, and point toward new units and lessons. 
 
•Tailor (personalize) the work to ensure maximum interest and achievement.  Differentiate the approaches used and provide sufficient options and variety (without compromising 
goals) to make it most likely that all students will be engaged and effective. 
 
 
Gifted & Talented: 
Students can watch videos on how to do more advanced techniques on the software covered for this unit and refine their design activities. Alternatively, they can search for other 
types of software that can be used to complete their tasks. 

Tier I: 
Students can watch videos on how to do more advanced techniques on the software covered for this unit and refine their design activities. 
 

Tier II: 
Students in this tier will be given extra assistance through the use of dimension tips and guides. These students could receive extra dimensioning to further assist in the drawing of 
the part. 

Tier III: 
Students in this group will be retaught the lesson to focus more on the area where these students are struggling. These students could get parts drawn for them with a few missing 
lines or dimensions missing. 

ELL: 
Students will be allowed to ask their ESL teachers for help. They will also be given any materials in their native language. Most of the materials are only numbers, however the 
words will be translated. 

504s: 
Students in this group will get the modifications that are on their 504 plans such as preferential seating, extended testing, and completed guided notes. They may also be given more 
dimensions or views than the other students. 

SPED: 
Students in this group will get the modifications that are on their IEP plans such as preferential seating, extended testing, and completed guided notes. Their aid (if any) will also be 
given additional dimensions or views to better assist them. 
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Unit 3: Strength of Materials 
Content & Practice Standards Interdisciplinary Standards for Practice Critical Knowledge & Skills 
● 9.3.ST‐SM.1 Apply science and mathematics to 

provide results, answers and algorithms for 
engineering and technological activities.  

● 9.3.ST‐SM.4 Apply critical thinking skills to 
review information, explain statistical analysis, 
and to translate, interpret and summarize 
research and statistical data. 

● CRP11. Use technology to enhance productivity. 
● CRP2. Apply appropriate academic and technical 

skills. 

● Mathematics 
● Physics 

Unit 3: Strength of Materials 
Stage 1 – Desired Results 

U��� S������ C��� ��� S����������� M��������/R�������� (���� ���������) 
Unit 3 will cover Strength of Materials. Students will start by learning about forces 
and free-body diagrams. At the end of the unit, they will be able to calculate the 
stress and strain on a design and determine if it will break under load. 
 

● Teacher-supplied instructions 
● Online tutorials 
● 3D Printers 
● Printed or built parts 

U������������� 
A body at rest due not have net forces applied to it. 
A body in motion has a net force in the direction of motion. 
Mechanical stress and strain are directly proportional to the forces placed on an object. 
 
Students will know… Students will be able to… 
Students will know how forces, motion, and materials come together. Calculate forces, stresses, and strains on bodies to determine feasibility of designs. 

Stage 2 – Assessment Evidence 
Performance Tasks: 
Students will create free-body diagrams of stationary mechanical objects to 
establish forces placed on them.  
 
Students will create free-body diagrams of moving mechanical objects to 
establish forces and momentum places on them. 
 
Students will use forces to calculate mechanical stress and strain to determine 
whether or not an object will fail under load. 
 
 

Other Evidence  (Alternate Assessments) : 
Group Participation 
 
Design Activities 

File Management 
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Stage 3 – Learning Plan 
Students will begin by learning about Statics. They will understand that all objects at rest must not have net forces. The topics learned will include: 

● Free-body diagrams 
● Gravity and normal forces 
● External forces 
● Force summation equations 

 
Students will next learn about Dynamics. They will understand that objects in motion have net forces, and that their acceleration depends on their mass. The topics learned will 
include: 

● Newton's Second Law 
● Acceleration 
● Mass 
● Momentum 

 
The unit will conclude with Strength of Materials and how it relates to the above topics. They will learn about how the design of objects can result in differing performance results. 
The topics include: 

● Mechanical Stress 
● Mechanical Strain 
● Moments of Inertia 
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Planned Differentiation & Interventions for Tiers I, II, III, ELL, 504s, SPED, and Gift & Talented Students 
• Rethink and revise.  Dig deeper into ideas at issue (through the faces of understanding).  Revise, rehearse, and refine, as needed.  Guide students in self-assessment and 
self-adjustment, based on feedback from inquiry, results, and discussion. 
 
• Evaluate understandings.  Reveal what has been understood through final performances and products.  Involve students in a final self-assessment to identify remaining questions, 
set future goals, and point toward new units and lessons. 
 
•Tailor (personalize) the work to ensure maximum interest and achievement.  Differentiate the approaches used and provide sufficient options and variety (without compromising 
goals) to make it most likely that all students will be engaged and effective. 
 
 
Gifted & Talented: 
Students can watch videos on how to do more advanced techniques on the software covered for this unit and refine their design activities. Alternatively, they can search for other 
types of software that can be used to complete their tasks. 

Tier I: 
Students can watch videos on how to do more advanced techniques on the software covered for this unit and refine their design activities. 
 

Tier II: 
Students in this tier will be given extra assistance through the use of dimension tips and guides. These students could receive extra dimensioning to further assist in the drawing of 
the part. 

Tier III: 
Students in this group will be retaught the lesson to focus more on the area where these students are struggling. These students could get parts drawn for them with a few missing 
lines or dimensions missing. 

ELL: 
Students will be allowed to ask their ESL teachers for help. They will also be given any materials in their native language. Most of the materials are only numbers, however the 
words will be translated. 

504s: 
Students in this group will get the modifications that are on their 504 plans such as preferential seating, extended testing, and completed guided notes. They may also be given more 
dimensions or views than the other students. 

SPED: 
Students in this group will get the modifications that are on their IEP plans such as preferential seating, extended testing, and completed guided notes. Their aid (if any) will also be 
given additional dimensions or views to better assist them. 
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Unit 4: Simulation Tools 
Content & Practice Standards Interdisciplinary Standards for Practice Critical Knowledge & Skills 
● 9.3.IT‐PRG.6 Program a computer application 

using the appropriate programming language.  
● 9.3.ST‐ET.4 Apply the elements of the design 

process.  
● 9.3.ST.1 Apply engineering skills in a project that 

requires project management, process control and 
quality assurance.  

● CRP11. Use technology to enhance productivity. 
● CRP2. Apply appropriate academic and technical 

skills. 

●  

Unit 4: Simulation Tools 
Stage 1 – Desired Results 

U��� S������ C��� ��� S����������� M��������/R�������� (���� ���������) 
Unit 4 will combine all of the Mechanical knowledge learned throughout the 
course up to this point. Students will begin by learning how to set up a Mesh of a 
3D file. By the end they will be able to perform Finite Element Analysis of a 
design. 
 
 

 

U������������� 
Simulations are used by Professional Engineers to prove concept feasibility before testing begins. 
Accurate forces derived from free-body diagrams must be applied to adequately calculate stresses. 
Failure can be predicted and prevented using Simulations. 
 
Students will know… Students will be able to… 
Students will know how to build Meshes, apply forces, and calculate stresses on 
3D CAD files. 
 

Students will be able to test and revise designs before manufacturing to predict failure and 
other problems. 

Stage 2 – Assessment Evidence 
Performance Tasks: 
Students will calculate Mechanical Stress and Strain on their designs in a method 
that is used by Professional Engineers every day. 
 
Students will be able to predict the Kinematic capabilities of their designs using 
Simulations that do not require expensive fixturing. 
 

Other Evidence  (Alternate Assessments) : 
What other means of assessment will be used throughout this unit? 
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Students will be able to predict if their parts are able to be manufactured using 
Simulation.  
 

Stage 3 – Learning Plan 
Students will begin by learning how to set up a basic Finite Element file and what this means. They will become accustomed to the Solidworks Simulation Suite and all of the tools 
available to them. The topics learned will be: 

● Meshes 
● Material Properties 

 
Students will then learn how to set up a Finite Element Analysis of the Mechanical Stresses and Strains of a simple situation. They will calculate and apply the necessary forces. The 
topics learned will be: 

● Point Forces 
● Area Forces 
● Constraints 

 
Students will next learn how to use the Motion tools included in the Simulation Suite. These include: 

● Kinematics 
● Momentum 
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Planned Differentiation & Interventions for Tiers I, II, III, ELL, 504s, SPED, and Gift & Talented Students 
• Rethink and revise.  Dig deeper into ideas at issue (through the faces of understanding).  Revise, rehearse, and refine, as needed.  Guide students in self-assessment and 
self-adjustment, based on feedback from inquiry, results, and discussion. 
 
• Evaluate understandings.  Reveal what has been understood through final performances and products.  Involve students in a final self-assessment to identify remaining questions, 
set future goals, and point toward new units and lessons. 
 
•Tailor (personalize) the work to ensure maximum interest and achievement.  Differentiate the approaches used and provide sufficient options and variety (without compromising 
goals) to make it most likely that all students will be engaged and effective. 
 
 
Gifted & Talented: 
Students can watch videos on how to do more advanced techniques on the software covered for this unit and refine their design activities. Alternatively, they can search for other 
types of software that can be used to complete their tasks. 

Tier I: 
Students can watch videos on how to do more advanced techniques on the software covered for this unit and refine their design activities. 
 

Tier II: 
Students in this tier will be given extra assistance through the use of dimension tips and guides. These students could receive extra dimensioning to further assist in the drawing of 
the part. 

Tier III: 
Students in this group will be retaught the lesson to focus more on the area where these students are struggling. These students could get parts drawn for them with a few missing 
lines or dimensions missing. 

ELL: 
Students will be allowed to ask their ESL teachers for help. They will also be given any materials in their native language. Most of the materials are only numbers, however the 
words will be translated. 

504s: 
Students in this group will get the modifications that are on their 504 plans such as preferential seating, extended testing, and completed guided notes. They may also be given more 
dimensions or views than the other students. 

SPED: 
Students in this group will get the modifications that are on their IEP plans such as preferential seating, extended testing, and completed guided notes. Their aid (if any) will also be 
given additional dimensions or views to better assist them. 
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